Forced degradation of betamethasone sodium phosphate under solid state: Formation, characterization, and mechanistic study of all four 17,20-diastereomers of betamethasone 17-deoxy-20-hydroxy-21-oic acid.
Four diastereomers of betamethasone 17-deoxy-20-hydroxy-21-oic acid were found to be degradants of betamethasone sodium phosphate when the latter was stressed by heat under the solid state. The structure elucidation of these four diastereomers was achieved by a combination of LC-MS(n) (n = 1-3), various 1D and 2D NMR experiments, and mechanistic consideration of potential degradation pathways. A mechanism for the formation of the four degradants has been proposed, which involves hydration of a key intermediary degradant, betamethasone enol aldehyde, followed by intramolecular Cannizzaro reaction. The proposed mechanism is supported by a model reaction which converted betamethasone enol aldehyde into the four diastereomeric degradants in good yields, albeit in solution chemistry.